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Answer to the Comment on “Point-Contact Study of Fast
and Slow Two-Level Fluctuators in Metallic Glasses” by Jan
von Delft et al.
In our paper [1] we described a zero-bias anomaly
(ZBA) obtained in the point-contact spectra of point-
contacts of mechanically distorted metals. The anomaly
could be ascribed to the influence of conduction electron
interaction with two level systems (TLS). Different mech-
anisms, based on non-magnetic Kondo like interactions
[2] (VZ) and on elastic and non-elastic electron-TLS scat-
tering [3] (KK), can explain the results. However, on
the basis of the experiment we could not decide which
mechanism is the most appropriate to explain the data.
The situation is specially complicated because the differ-
ent mechanisms are not mutually exclusive but can be
present simultaneous. In a later paper [4] we described
a similar experiment, but now with metallic glasses for
which a high density of TLSs can be expected. Indeed a
strong ZBA is present. In addition it was observed that
the system often switched between two (and sometimes
more) different ZBAs producing telegraph noise varia-
tions in the resistance. This switching we explained as
being caused by the occurrence of configurational changes
in the neighborhood of the contact which influenced the
TLSs. Again te results could be explained within the
frame work of the VZ and KK models.
In the Comment [5] von Delft et al. correctly state that
the strong resemblance of the VZ and KK predictions is
to a large extend due to averaging over ensembles of TLSs
and that, when a single TLS could be observed, a better
comparison with the models can be made. They conclude
from the smallness of the differences between the ZBAs
we find in ref. [4] that only one (or a few) TLS is involved
and so the differences should show the characteristics of a
single (or a few) TLS. Comparing those differences with
the theoretical models they conclude that the VZ mecha-
nism gives clearly the best fit (see figure in ref. [5]). This
is an interesting alternative way to analyse our data and
we can agree with the conclusion obtained that the VZ
model is dominant. However, we want to emphasize that
the dominancy of the VZ model does not exclude the KK
mechanisms. Generally speaking, in point-contact spec-
troscopy every scattering on excitations has to show up
although, of course, with amplitudes which depend on
many factors. Indeed the comparison in fig. 1 of ref. [5]
shows that there is room for a contribution of the KK
elastic scattering mechanism.
An interesting question is which other experiments
could discriminate between the different mechanisms.
Von Delft et al. [5] mentioned a V/T scaling analysis.
An other experiment involves the measurement of the
influence of the relaxation times which are very different
for the different processes. The relaxation times can be
deduced from RF response signals of the point-contacts.
This last experiment has been done by Balkashin et al.
[6] with the same materials as used in ref. [4]. The results
agree with the preceding analysis. The VZ mechanism is
dominant, but again the data do not exclude a contribu-
tion of the elastic KZ mechanism. The determination of
the size of the last contribution however, is hampered
by the presence of a background signal, coming from
electron-phonon and electron-electron scattering, which
is not known accurately enough to allow subtraction.
Another point we want to stress is that different ma-
terials can contain TLSs of a different nature, with dif-
ferent electron-TLS interactions. For example the ZBAs
discussed in ref. 1 showed different signs, indicating that
different TLSs might have been observed. Of course all
these remarks do not lessen the importance of the basic
observation of von Delft et al. that it is possible to study
single TLSs as described in their Comment.
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